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Abstract 

Background: Research antibodies are used by thousands of scientists working in diverse disciplines, but it is common 
to hear concerns about antibody quality. This means that researchers need to carefully choose the antibodies they use 
to avoid wasting time and money. A well accepted way of selecting a research antibody is to identify one which has 
been used previously, where the associated data has been peer-reviewed and the results published. 

Description: CiteAb is a searchable database which ranks antibodies by the number of times they have been cited. This 
allows researchers to easily find antibodies that have been used in peer-reviewed publications and the accompanying 
citations are listed, so users can check the data contained within the publications. This makes CiteAb a useful resource 
for identifying antibodies for experiments and also for finding information to demonstrate antibody validation. The 
database currently contains 1,400,000 antibodies which are from 90 suppliers, including 87 commercial companies and 
3 academic resources. Associated with these antibodies are 140,000 publications which provide 306,000 antibody 
citations. In addition to searching, users can also browse through the antibodies and add their own publications to the 
CiteAb database. 

Conclusions: CiteAb provides a new way for researchers to find research antibodies that have been used successfully in 
peer-reviewed publications. It aims to assist these researchers and will hopefully help promote progress in many areas 
of life science research. 
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Background 

Research antibodies are used by life scientists who work 
in areas ranging from cell biology to immunology and 
from neuroscience to cancer research. The sheer scale of 
their use is illustrated by the fact that the market for 
commercial research antibodies is estimated to be over 
$1.6 billion annually [1]. However, there are often com- 
plaints from researchers about antibody quality [2-4] and 
new researchers learn that it is important to find well vali- 
dated antibodies or risk wasting money and perhaps more 
importantly, time [5]. The selection of an antibody is 
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complicated by the fact that they are used for a wide 
variety of applications, including western blotting, flow 
cytometry, ELISA, immunoprecipitation, chromatin im- 
munoprecipitation (ChIP) and immunohistochemistry 
[6-9] and suitability for one application is not a guaran- 
tee of good performance with another application. In 
addition, antibodies are often used against an antigen 
from a different species to the one that the antibody was 
raised against: meaning that the amount of cross species 
reactivity shown by the antibody needs to be considered. 
Many researchers would agree that the most reliable 
way of overcoming these issues and identifying a suit- 
able antibody would be to find one that has already been 
used for the application/species required and the results 
published in one or more publications. 
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CiteAb is a searchable antibody database that ranks 
antibodies by the number of times they have been cited 
in peer-reviewed journal articles, making it easy to find 
antibodies that have been successfully used. This approach 
to finding antibodies has advantages over a Google search, 
which is dependent on many factors which do not directly 
relate to antibody quality. For example, the supplier with 
the best search engine optimisation does not necessarily 
provide the most suitable antibody. There are existing spe- 
cialist databases which rank antibodies based on commer- 
cial criteria and there are also others which help scientists 
find independently validated antibodies by collecting user 
reviews. CiteAb takes an alternative approach and focuses 
entirely on using peer-reviewed publications as a guide to 
the level of independent validation. Ranking by citations 
provides a simple and transparent method of helping re- 
searchers find an antibody that has been independently 
validated for a particular experimental method and/or 
species of interest. A citation means that the antibody has 
generated data worthy of publication in a peer-reviewed 
journal, which in our opinion provides the best guide 
when selecting an antibody. Having identified a potential 
antibody of interest, researchers can then link to the listed 
scientific papers and establish how the antibody has been 
used and examine the data contained within the publica- 
tions. In addition to search, the key features of CiteAb in- 
clude the ability to browse for antibodies of interest and 
for users to improve the database by adding information 
on their own publications if they are not already included. 
This article will provide an overview of the data currently 
stored in the CiteAb database, the different ways users can 
interact with it and finally a comparison of the results ob- 
tained from a range of different antibody search engines. 

Construction and content 

CiteAb has a simple database architecture consisting of an 
entry with associated data fields for each antibody and pub- 
lication. The antibody pages are searchable and linked to 
the relevant publication pages (the user workflow is de- 
scribed below). To maximise CiteAb s utility for researchers 
as many antibodies as possible are listed and antibodies 
from any commercial company or academic resource can 
be included. Current statistics (December 2013) show that 
CiteAb contains 1,400,000 antibodies from 90 suppliers. 
These suppliers include 87 commercial companies and 3 
academic resources. The academic resources are normally 
grant funded or non-profit self-funded centres and cur- 
rently include the Developmental Studies Hybridoma Bank 
(DSHB) based at the University of Iowa, NeuroMab based 
at the University of California Davis and the Zebrafish 
International Resource Centre (ZIRC) from the University 
of Oregon, which works closely with the Zebrafish Model 
Organism Database (ZFIN) [10]. These resources are all 
currently funded, or were funded, by the National Institute 



of Health (NIH). For example the DSHB was funded by the 
NIH, but is now self-funded. More recently we have tried 
to encourage individual academics to list their antibodies 
and created a special category academic antibodies (indi- 
vidual labs)' to facilitate this. For this type of listing we ask 
that the academic be willing to distribute their antibody on 
request. 

The second data type required to maximise the useful- 
ness of CiteAb is to link as many publications as possible 
to these antibodies. CiteAb currently (December 2013) 
contains 140,000 publications, which provide 306,000 anti- 
body citations. Despite the importance of citations, CiteAb 
does list antibodies which currently lack them. This is be- 
cause newly released antibodies will not have citations, but 
are still likely to be of interest to users. In addition having 
these antibodies listed makes it easier for users to add cit- 
ation data to them. 

The data in CiteAb is obtained from multiple sources 
including the suppliers, academic resources, from users 
adding information on the antibodies they have used 
(discussed below) and from our curation of antibodies 
and citations. Different approaches to data collection are 
used as no single method can identify all the publica- 
tions that use antibodies, and establish the application 
and species used within the publications. An example of 
using a particular data source is the information kindly 
provided by Xenbase [11], whose data lists publications 
where antibodies were used with the model organism 
Xenopus. Quality control for the information obtained 
from the different data sources is ensured using two com- 
plementary mechanisms. Data is batch tested to ensure it is 
reliable and prominent "report a problem" buttons are dis- 
played on the antibody pages so users can report any errors 
that do make it into the database. The ability to check the 
source data is a key advantage of using citations as a guide 
to the likely suitability of an antibody. The amount of data 
contained within CiteAb has grown rapidly since the 
launch of the trial site in September 2012 (Table 1 and our 
statistics page (blog.citeab.com/citeab-database-statistics) 
and our most important future goal is to continue to in- 
crease the number of antibodies and publications which are 
contained within the database. 

Utility and discussion 

Searching CiteAb for antibodies 

The main way for users of CiteAb to access information 
is via the search function. This feature can be accessed 
from any page and requires researchers to input a search 
term in the prominent search box (www.citeab.com/). 
Fields for the antibody name, supplier code, clone num- 
ber, synonym and immunogen for each antibody within 
the CiteAb database are then searched for the entered term. 
The antibodies returned by a search are ranked by the 
number of times they have been cited and are presented in 
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Table 1 Growth of the CiteAb database 



Development stage Date Number of Number of Number of Number of individual Number of Number of 

antibodies companies academic resources academic labs publications antibody citations 



Trial site launched 

Version 1 launched 

Addition of extra antibody 
information fields 

Resubmission of the 
CiteAb paper 



1/9/12 
11/3/13 
5/8/13 



400,000 
900,000 
1,125,000 



11/12/13 1,400,000 



35 
51 

72 

87 



35,000 
115,000 
123,000 

140,000 



237,000 
260,000 



306,000 



The table shows how the amount of antibody and citation data that is included in CiteAb has increased over time. Current information can be viewed on our 
statistics page (blog.citeab.com/citeab-database-statistics). 



a table which displays key antibody information (Figure 1). 
This information includes; the antibody name (blue text), 
antibody code (under antibody name), name of the supplier 
who provides the antibody, host species, applications, spe- 
cies reactivity and number of citations. The information on 
applications and species reactivity includes data from peer- 
reviewed publications (red text) and recommendations pro- 
vided by the supplier (black text). The search results can be 
filtered by the following features; the supplier, host species, 
experimental application, species reactivity, conjugate and 
clonality. 

Having identified an antibody of interest, users are 
then able to navigate to the antibody page' (Figure 2) by 
clicking on the relevant row for the antibody. An anti- 
body page displays the antibody code, antibody name, 
name of the supplier, host species, published applications 
and published species reactivity. A recent upgrade of the 
database has added fields for the following; whether the 
antibody is polyclonal or monoclonal, clone number if 
monoclonal, any conjugated moiety such as Fluorescein 
isothiocyanate (FITC), synonyms for the target protein and 
information on the immunogen. These fields are only dis- 
played if the information is present in the database, for the 
example shown in Figure 2 fields for synonym, clone num- 
ber and conjugated moiety are not displayed. Fields for 
supplier recommended applications and supplier recom- 
mended species reactivity have also recently been added. 
Uploading of information for the new fields is ongoing, so 
not all antibodies will have this additional information. If 
the antibody appears worthy of further investigation the 
user can follow links to the corresponding antibody page 
on the supplier website for further information. 

The antibody pages have a 'Report a Problem' button, 
enabling users to highlight any errors in the information 
displayed and an Add a Publication button which allows 
users to add information on their own publications if they 
are not already contained within CiteAb (see below). They 
also list the publications that have cited the antibody and 
each publication has a link to a corresponding publication 
page'. The publication pages (Figure 3) give information on 
each publication, including article title, abstract, authors, 
journal and a list of the antibodies cited in the publication. 



This page also includes links to the relevant entry in 
PubMed and to the publishing journals page for the article. 
The publication metadata is provided under licence by 
PubMed [12] a database of the U.S. National Library of 
Medicine. 

Browsing antibodies in CiteAb 

The second way in which users are able to access infor- 
mation in CiteAb is via a browse function (www.citeab. 
com/browse/companies). This allows users to browse for 
antibodies of interest via the supplier, the host species, 
the application or the species reactivity. Having selected 
a feature to browse by, for example applications', an alpha- 
betical list of available applications is displayed (Figure 4A). 
Selecting a specific application, such as ChIP, then returns 
a list of antibodies that are potentially suitable for this 
application (Figure 4B). The user is then able to browse 
through these antibodies or add additional filters or search 
terms, to identify specific antibodies of interest. 

The browsing options do not include an alphabetical 
list of antibodies because antibody names do not follow 
a consistent format. For example, a polyclonal goat anti- 
p53 antibody might be named anti-p53 polyclonal anti- 
body, goat anti-p53 polyclonal antibody, p53 polyclonal 
antibody or polyclonal anti-p53 antibody. This variation, 
combined with the large numbers of antibodies in many 
categories, makes alphabetical browsing potentially mis- 
leading and in our opinion of little value. 

Users can add their publications to CiteAb 

A third way in which users can interact with CiteAb is to 
add information on the antibodies used in their publica- 
tions if they are not already contained within the database 
(www.citeab.com/suggest_publication). This is carried out 
using a three step submission process. First, the user en- 
ters the PubMed ID of their paper and confirms it is cor- 
rectly identified (Figure 5). They then select an antibody 
used in the publication by its code number (Figure 6A) 
and information on the application and species reactivity 
for the antibody can be added (Figure 6B). The second 
two steps are repeated for each antibody used in the publi- 
cation, before the information is reviewed and submitted. 
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CiteAb 



Browse Antibodies Suggest Publication About Blag Contact 



The Antibody Search Engine 



CD3 



P Search 



Searching 1,409,229 antibodies, with 306,064 citations from 90 suppliars. 



Search results for 'CDS' 



3 t 738 antibodies found 



SUPPLIER 

Crealive B<oMart (485) 

LSBiO (443) 

Movus (289} 

US Biological (270) 

eierwnd (228) 

+ Show 41 more filters 

HOST 
Mouse (2,101) 
Rabbt (SOB) 
Rai !d77) 
Hamster {473) 
Armenian Hamster 

m 

+ Show 6 more filters 

APPLICATION 

FC (1.502} 

IHC (679) 

IP (513) 

W8(483) 

FACS (257) 

+ Show 21 more filters 

REACTIVITY 

Human (1.300) 

Mouse (688) 

Rat (148) 

Pan troglodytes 

(Chimpaniee) (76) 

Porcine (60) 

+ Show 2ft more filters 

CONJUGATE 
FITC (358) 
PE (19S) 
Biotin (140) 
APC (130) 

•Many Available' (111) 
+ Show 61 more filters 

CLONALITY 
Monoclonal {1,91B) 
Polyclonal (229) 



Anlibody 

CD3E Monoclonal Antibody 
MAS- 14524 



CD3 Monoclonal AntibooV 
MA 1 90582 



Supalinr 



Thermo 
Scientific 



Application* O 

Host Published / Supplier 

Rabbit FACS, IHC. IHC-P. 
WB, and ICC 



Reactivity 

Published / Supplier Citation* 



Human, Mouse, 
Canine, Macaca 
mulalta (Rhesus 
Monkey), and Rat 



Rabbii IHC, IHC-P. ICC. and Human, Mouse, 
WB Canine, Equine, 

Non-human prjmale, 
Ovine, Porcine. 
Rabbit, Feline, 
Rodent, Macaca 
mulalta (Rhesus 
Monkey), and Rat 



80 



80 



CD3-C (6B10,2) 
sc-1239 


Santa Cma 
Biotechnology 


Mouse 


FC. IF, IHC. IHC-P. IP, 
and WB 


Mouse, Rat, and 
Human 


63 


CD3 Monoclonal Antibody (SP7) 
MA 1-30551 


Thermo 

Scientific 


Rabbit 


None Available 


None Available 


52 


CDS Monoclonal Anlibody (SP7) 
MA 1-39552 


Thermo 
Scientific 


Rabbit 


None Available 


None Available 


52 


CD3-C (M-20) 
SCH27 


SaniaCruz 
Biotechnology 


Goat 


EUSA, IF, IHC, IHC-P, 
IP.andWB 


Mouse, Rat, 
Human, Equine, 
Canine, Bovine, 
Porcine, and Feline 


43 


MONOCLONAL RATANTl HUMAN CD3 

Clone C03-12 
MCA 1477 


AbO Serolec 


Rai 


FC. IF, IF-P, IHC, IHC 
Fr, and IHC-P 


Mouse, Feline, Sea 
Lion, Spotted 
Hyena, Alpaca, 
Harbor porpoise, 
Canine, Human, and 
Raccoon 


2B 


Anti-Human COS epsilon Monoclonal 
Antibody (Clone UCHTl) 
MA B 100 


PSD Systems 


Mouse 


FC. Functioral. ICC, 
IP, IHC-P, IHC-Fr. 
Binding, andlHC-Fresh 


Human and Feline 


24 


MONOCLONAL MOUSE ANTI DOG 
CD3 FITC Clone CA17.2A12 
MCA1774F 


AbO Serotec 


Mouse 


FACS, FC, and Immu- 
pud 


Canine 


23 


TCR Pan TCP gamma delta Monoclonal 

Antibody 

TCR1061 


Thermo 
Scientific 


Mouse 


FACS, Func:ionaJ, IHC, 
IHC-Fr, IP. Block, and 
EUSA 


Human 


21 


Anli-CDG antibody 
ab5690 


Abeam 


Rabbil 


None Available 


None Available 


19 



Figure 1 A CiteAb search results page. The antibodies returned by a search are displayed in a table and ranked by the number of times they 
have been cited (far right column). The following antibody information is displayed; the antibody name (blue text), antibody code (below the 
name), name of the supplier, host species and information on applications and species reactivity. Application and reactivity data includes supplier 
recommendations (black text) and data from peer-reviewed publications (red text). Filters (far left hand side) are available for the supplier, host 
species, application, species reactivity, conjugate and clonality. 
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CiteAb 



Browse Antibodies Suggest Publication About Blog Contact 




The Antibody Search Engine 



Search antibodies,. 



P Search 



Searching 1 ,409,229 antibodies, with 306,064 citations from 90 supplier 



(A01Q-12) anti-Phospholamban Phospho Serine-16 



Supplier Badnlla P 

Code A010-12 

Host Rabbit 

Clonality Polyclonal 

Immunogcn RSAIRRAS(P03 H2)Tl£Y 



Published Reactivity 

Rat, Rabbit, arid Mouse 

Published Applications Q 

WB 

Supplier Recommended Reactivity 

Rat and Canine 

Sup p li er Reco m m end ed Applications 



ADD PUBLICATION 

Published a paper using this 
antibody? Please add details using 
the following link. 



Adda Pubiication 



REPORT A PROBLEM 

Spotted a mislake? Please let us 
know so that we can put il right! 



Full Antfcody Details Suppfier WebSite 



114 PUBLICATIONS USE THIS ANTIBODY 

Mtogen-actrvatec" protein kinase -activated protein Kinases 2 and 3 regulate SERCA2a expression and fiber 
type composition to modulate skeletal muse e and cardio myocyte function. 

By Madeleine Scharf, Stefan Meel, Robert Freund, Cornelia Geers-Knorr, Mirita Franz -Wachlel, Almuth Brandis. 
Oorolhee Krone, Heike Schneider, Stephanie Groos, Manoj B Menon, Kin-Chow Chang, Theresia Kraft, Joachim D 
Meissner, Kenneth R Boheier, Lars S Maief, Matihias Gaestel, Renate J Scheibe in Molecular and Cellular Biology on 1 
July 2013. 

PubMed® Id: 23608535 Reactivity: Mouse Applications: WB 

Altered regional cardiac wan mechanics are associated with differential cardiomyocyte calcium handling due to 
nebulette mutations in preclinical inherited dilated cardiomyopathy. 

By K Maiellaro-Ftafferty, J P Wansapura, U Mendsaikhan, H Osinska. J F James, M O Taylor, J Bobbins, E G K rani as, 
J A Towbin, E Purevjav in Journal of Molecular and Celular Cardiology on 1 July 2013, 
PubMed® Id: 23632046 Reactivity None Available Applications WB 



Report a Probtefrt 



NEWSLETTER 



If you would like to receive an email 
newsletter about updates 1o CiteAb, 
just click below. 



Sign Up Now! 



Figure 2 Example of a CiteAb antibody page. Each antibody page provides details of the antibody code, antibody name, name of the 
supplier, host species, whether the antibody is polyclonal or monoclonal, clone number if monoclonal (not present in this example), any 
conjugated moiety such as FITC (not present in this example), synonyms for the antigen (not present in this example) and information on the 
immunogen. Published reactivity, published applications, supplier recommended reactivity and supplier recommended applications are also 
provided where available. Not all antibodies will have complete information as several of these data fields have been added recently and 
uploading of the additional information is continuing. The antibody page also lists publications that have cited the antibody. The first ten are 
shown automatically, with an option to view the remainder. Each publication has a link to a corresponding 'publication page' (Figure 3). There 
are also links to add a publication, report a problem and sign up to the CiteAb newsletter. 



The process was designed so that users do not have to 
enter detailed publication or antibody information in 
order to make the process as quick and simple as possible 
and to hopefully reduce data entry errors. 

If an antibody used in the publication is not currently 
listed in CiteAb, then a new antibody can be added to 
the database. In this case the user is asked for key infor- 
mation regarding the antibody including the supplier of 



the antibody, antibody name, antibody code number and 
host species. This allows researchers to add any antibody 
they have used, including those they have raised in their 
own laboratories. 

We try and encourage our users to add information 
on their publications as the more researchers that add 
citations to CiteAb the greater its use will be to the sci- 
entific community. Users who add their citations may 
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CiteAb 



8 + G) in * 

Brows© Antibodies Suggest Publication About Blog Contact 



The Antibody Search Engine 



Search antibodies... 

Searching 1,409,229 antibodies, with 306,064 citations from 90 suppliers. 



P Search 



Parkin ubiquitinates Tar-DNA binding protein-43 (TDP-43) and promotes its cytosolic 
accumulation via interaction with histone deacetylase 6 (HDAC6). 



ABSTRACT 

The importance of E3 ubiquitin li gases, involved in the degradation of mi s folded proteins or promotion of 
protein-protein interaction, is increasingly recognized in rieLifodegeneration. TDP-43 is a predominanMy 
nuclear protein, which regulates the transcription of thousands of genes and Pi rids to mfilMA of the £3 
ubiquitin ligase Parkin to regulate its expression. Wild type and mutated TDP-43 a-e detected in 
ubiquitinated forms within the cytosol in several neurodegenerative diseases. We elucidated Ihe 
mechanisms of TDP-43 interaction with Parkin using transgenic A315T mutant TDP-43 |TDP43-Tg) mice, 
lent 1 viral wild type TDP-43, and Parkin gene transfer rat models- TDP^43 expression increased Parkin 
rnRNA and protein levels. LentiviraJ TDP-43 increased Ihe levels of nuclear and cytosolic protein, whereas 
Parkin co-expression mediated Lys-48 and Lys-63-linked ubiquitin to TDP-43 and led to cytosolic co 
localization of Parkin with ubiquitinated TDP-43. Parkin and TDP-43 formed a moltiorotein complex with 
HDAC6, perhaps to mediate TDP-43 translocation. In conclusion. Parkin ubiquitinates TDP-43 and 
facilitates its cytosolic accumulation through a multiprotein complex with HDAC6, 

AUTHORS 
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Antibodies Referenced 

TARDBP monoefonal antibody (M01), clone 2E2 D3 (H0002343S-MQ1) by Abnova 

Applications: WB 
Reactants: Human 



HIF-1 alpha Antibody (Hlatphafi7) {NB10Q-10S) by Novus 

Applications: WB 
Reactants: Mouse 



TDP-43 (IOTA 2-2- AP) by Prole intech 

Applications: IP. WD. and IHC 
Reactants: Human, Mouse, and Rat 

Q Key for applications 



Journal 

The Journal of Biological Chemisiry 



Pngc?iv 

41 03-1 S 



Publication Dale 

3 February 3013 



view cm P ubmed 



view on Journal Website 



Protection metadata Is provided by PubMed®. a database 
of tr* U.S. Notorial Lfcrary of Madera, information tor this 
pubicalionwaa tesi updated on S August 20 13 

REPORT A PROBLEM 

Spotted a mistake? Please let us know so that we 
can put it right! 



Report a Problem 



Figure 3 A CiteAb publication page. The publication pages display the article title, abstract, authors, journal and a list of the antibodies cited in 
the publication. This page also includes links to the relevant entry in PubMed and to the publishing journal's article page. The publication 
metadata is provided under license by PubMed [12]. 



also benefit as their work can then be accessed by other 
researchers who are using the site, potentially increasing 
the impact of their publications. 

Other features 

The 'About Us' section (www.citeab.com/about) provides 
users with information regarding how the CiteAb anti- 
body search engine functions, the people who work on 



the CiteAb database and how to list antibodies. It also 
has links to a help page, a database statistics page, an ac- 
knowledgement page and a page providing further ad- 
vice on listing antibodies. There is a prominent 'Contact' 
page (www.citeab.com/contact) enabling users to ask for 
additional information if required. CiteAb also has a 
Blog (blog.citeab.com/) and a newsletter (www.citeab.com/ 
newsletter) which are designed to provide information on 
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Browse Anti bodies Suggesl Publication About Blog Contact 



The Antibody Search Engine 



Search antibodies... 

Sean^iinfl 1.409.229 antibodies. wrth 306.064 crtalions frcrn SO suppliers. 



P Search 



Browse Applications 

Antibody array (447) Affinity Aoniatograpriy (45) 

Binding experi wants (73) Bl ocking%xperi rnents (1,1 62) 

| c: h -gnint n ; ■ v ■- r: c • m n o n n , 660) | Conjugation expert me nte (1 93) 

Ool blot (7.015) Eruyrne Immunoassay (6,007; 



t 

lity dvomc 



Fir. I " 'IV ly 



Search / FiAer Results 



B 



CiteAb 



Enzyme-linked immunosorbent assay 

(317,276) 

IrnmunoHBlectroi 

Fluorescence-a 
(17,736) 

Fluorescence re 
(5) 

Immunoaffinity-r 



Immunoflu arose 

Irnmurtofluonasc 

Immunohiaioch* 

Immunohisloch* 
tissue (9) 

Immunohisioch* 
Vornnsrylatc (1 

Immunohistacfw 

immunofiuorosc 

In Duo experiiThe 

Inhibition expert 

Luminex assays 

Neutralization e 

RadioaetVe-imn 

Super Shi ft (21) 




:A Micro Array (45) 



Bi score (5) 

In cell ELISA (171) 

Control (30) 

E I ectrochemi luminescence (19) 
Enzyme -I inked immunosorbent spot {362} 



Browse Antibodies Suggest Publication About Blog Contact 



The Antibody Search Engine 



Search results 



APPLICATION 



Crftilrv* Diagneabe* 
(265) 



(1*3) 

* Shew 26 more lilts** 



HOST 



Arfi-KMyl-Mf ttm H3 Arfibody I 06- Millip, 



3pi |PSP 3> 



HIF.i alpha Anibody {HHph«*7> 

NB10D-1D5 



Hot* PgWishwl / Suppliv Put]Ji*h«J f Supplier 



Uous* FCJF. IHC. IHC*. IP. Human 
WB. and ChlP 



Aattl ChlP. ICC. «nd WB Human. M<5U». 

Ran. and Xanopja 
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Figure 4 (See legend on next page.) 
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(See figure on previous page.) 

Figure 4 Browsing antibodies in CiteAb. (A) Selecting a feature to browse by, for example 'applications' (upward arrow), returns an 
alphabetical list of available applications. (B) Selecting a specific application, such as 'Chromatin Immunoprecipitation' (blue box), then returns a 
list of antibodies that may be suitable for this application. This data includes applications recommended by the suppliers and applications from 
publications. Users can add further filters and search terms as required. 



CiteAb database developments, antibody supplier news and 
journal/publishing features that may be of interest to users. 

A useful source of information regarding antibody validation 

CiteAb is designed to help researchers find antibodies 
for their research. However, it has another use which is 
as a source of information regarding antibody validation. 
The Nature Publishing Group have recently introduced 



a reporting checklist for articles [13], which highlights 
the fact that reporting of research antibodies in publica- 
tions needs to be improved and we have subsequently 
suggested a standardised format [14]. One of the recom- 
mendations from the checklist, and our article, is that 
authors need to show that the antibodies they use have 
been properly validated. Antibody validation is a com- 
plicated topic [15-19], but one way of demonstrating 
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« 



Search antibodies... 

Searching 1,400,220 antibodies, with 306,064 citations from SO suppliers 



P Search 



Suggest a Publication 



ENTER NEW PUBLICATION ID 



Pub Med® ID: 



22360401 



We require a publication to be listed on PubMed® before we can accept il as a 
ref&rence. 



PubMed* ID: 2236C401 

Title: Changes in neural killer cell subsets in pediatric liver transplant recipients. 
Aulhor(t); B Phaun, K Piard-Rusler, Ft Silva, A Gallo. CO Esqurvel, OM Martinez, SM Krams 

Abstract: NK cells are important in ihe immune response against lurnors and vrrally infecled cells. A balance between 
inhibitory and activating receptors controls the effector functions ol NK cells. We examined the fate of circulating NK colls and 
the expression of the NK cell-activating receptors in pediatric liver transplant recipients. Blood s pecimens were collected from 
38 pediatric liver tears plant recipients before trans plant, and at one wk, one, three, six, and nine months, and one yr post 
transpfant PBMCs were isolated and analyzed for Ihe levels of NK cell activation receptors NKp30, NKp43, and NKG20 in Ihe 
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the percentage of circulating NK cells post -trans pi ant (preiransplant 7.69t1.54vs.onewk posMransplan: 1.73 * 0.44) in 
pediatric liver transplant recipients. Interestingly, NKp30 expression is significantly increased, while NKp46 and NK&2D levels 
remain stable on the NK cells that persist at one wk posMransplant. These data indicate that Ihe numbers and subsets of 
circulating NK cells are altered in children after liver transplants ion. <£ 2012 John Wiley Sons A/5. 

Date Published: 20 12-0341 



Add this publication 




Figure 5 Adding publication information to CiteAb (Step 1). A three step submission process is used to enter publication information. In 
step one a user enters the PubMed ID of a publication and confirms it is correctly identified. Figure 6 illustrates steps two and three. 
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Figure 6 Adding publication information to CiteAb (Steps 2 + 3). A three step submission process is used to enter publication information. 
(A) In step two an antibody used in the publication is selected by entering its code number and selecting the relevant antibody. (B) In step 
three, information on the application and species reactivity for the antibody is added. Steps two and three are repeated for each antibody used 
in the publication and the information is then reviewed and submitted. Figure 5 illustrates step one of the submission process. 



Table 2 Search results from a range of antibody search engines 



Antibody search engine 



CD4 for flow cytometry 



GAPDH for Western blotting 



STMN3 



IDegreeBio (www.1degreebio.org) 
Antibody Directory (www.antibodydirectory.com) 

Antibody Registry (www.antibodyregistry.org) 
Antibody Resource (www.antibodyresource.com) 
Antibody Review (www.antibodyreview.com) 
Antibodypedia (www.antibodypedia.com) 
Benchwise (www.benchwise.org) 
BioBrea (www.biobrea.com) 
Biocompare (www.biocompare.com) 
CiteAb (www.citeab.com) 
Labome (www.labome.com) 
Linscott Directory (www.linscottsdirectory.com) 
pAbmAbs (www. pabmabs.com) 
Scrazzl (www.scrazzl.com) 



BioLegend (100405) 
Cell Sciences (MON2067) 
GeneTex (GTX21089) 
SICGEN (AB0091-200) 
LifeSpan Biosciences (LS-C21574) 
Novus Biologicals (NBP1-19371) 
BD Biosciences (552775) 
BD Biosciences (550280) 
Antibodies-online (ABIN641732) 

AbD Serotec (MCA1749) 
LifeSpan Biosciences (LS-B3426) 
BACHEM AMERICAS (T-1 364.01 00) 
None 

Santa Cruz Biotechnology (sc-19642) 



Abeam (ab9485) 
LabFrontier Life Science Institute (LF-PA0006) 
MBL International (JM-3777-100) 

SICGEN (AB0067-200) 
Creative Biomart (CPBT-53909RH) 
Proteintech (1 0494-1 -AP 
Abeam (ab8245) 
Abeam (ab8245) 
Antibodies-online (ABIN569034) 
Santa Cruz Biotechnology (SC-25778) 
Abbiotec (252626) 
Synaptic Systems (247 002) 
Sigma (G8795) 
Abeam (ab83957) 



Atlas Antibodies (HPA012947) 
None 

LifeSpan Biosciences (LS-C39280-50) 
Abbexa (abx14926) 
None 

Atlas Antibodies (HPA012947) 
None 

Proteintech (11311-1 -AP) 

Biorbyt (orb31054) 
Proteintech (11311-1-AP) 

Santa Cruz Biotechnology (SC-85907) 
Proteintech (11311-1-AP) 
None 
Abeam (ab76678) 



Three searches were carried out with a range of antibody search engines and the top ranked antibody recorded. The first two searches were for commonly used antibodies (CD4/filter flow cytometry) and (GPDH/filter 
Western blotting). The third is a less common search (STMN3) which was randomly selected (it was the 100 th most common search in CiteAb in the preceding three months). Results from CiteAb are highlighted in 
bold. Searches were carried out in December 2013. 
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validation is to cite papers in which the antibody has been 
previously validated. Another is to cite the antibody page 
from a database that provides evidence of past use. In 
both these cases CiteAb can help researchers show anti- 
body validation. 

Comparison with the results from other antibody 
search engines 

The task of selecting an antibody is far from straightfor- 
ward and, as mentioned above, several existing antibody 
search engines have been developed to help this process. 
The way search engines rank antibodies falls into three 
rough categories. Some use a commercial model where 
suppliers pay to be top ranked while others use user re- 
views to provide independent validation and a method 
of ranking. In contrast CiteAb uses citations for inde- 
pendent validation and ranking. A search engine called 
BioBrea also uses a similar approach and ranks by cita- 
tions. Search engines may also mix different models by 
allowing suppliers to pay to be top ranked/highlighted, 
but rank the remainder of the antibodies by reviews or 
citations. The different approaches have different advan- 
tages and disadvantages. User reviews can provide valu- 
able independent information regarding validation of the 
antibody, but they can be hard to collect and it may be 
difficult to assess the validity of the review. Citations are 
independent and Citeab displays them so users can check 
the data contained within the papers. However, citations 
may take time to appear for new antibodies. The paid 
models allow companies to promote new antibodies which 
will initially lack citations and reviews but may be the best 
available product. 

To allow a comparison of the results obtained from 
different antibody search engines 14 of them were tested 
with three search terms (Table 2). Two search terms 
are for commonly used antibodies (1, search CD4 and 
filter for flow cytometry. 2, search GAPDH and filter 
for Western blotting) and the third was less widely used 
(search STMN3). The striking thing about the results is 
the variety of antibodies that were returned as the top hit 
by the different search engines (Table 2). There is almost 
no overlap in the results which are returned. It is not pos- 
sible to say which is the "best" antibody search engine 
from this analysis. The results from each search would 
need to be experimentally tested in an independent la- 
boratory. However, it does demonstrate how challenging it 
is to select an antibody to buy. Our opinion is it is advis- 
able for researchers to use multiple search engines, look 
into the data behind the results and consider several anti- 
bodies if available. This allows an informed decision to be 
made. It is also important to stress that once purchased 
the antibody should still be validated for the application 
and species being used within the purchasing lab. This in- 
formation, along with validation of new antibodies, can 



then be included as part of future publications to help 
other researchers. 

Future directions 

Our major future goal is to continue to improve the 
quantity and quality of the antibody and citation data 
contained within the CiteAb database. In terms of tech- 
nical improvements, we want to improve the ability of 
users to browse and filter publications that are associ- 
ated with an antibody. In the longer term the database is 
also likely to adapt to accommodate changes in available 
antibodies, such as increasing numbers of recombinant 
antibodies and also adding other types of affinity re- 
agents. There is no doubt that there are other improve- 
ments that could be made to CiteAb and we would 
appreciate any suggestions from readers of this article. 

Conclusions 

The goal of CiteAb is to help researchers succeed by 
making it easier for them to find the right research anti- 
body for their experiments. It does this by ranking re- 
search antibodies by the number of times they have been 
cited and making it easy for researchers to explore the 
citations. This database will hopefully save scientists time 
and money and by doing this help life science research 
progress more rapidly. Our initial feedback has been that 
researchers find CiteAb a useful resource and our analyt- 
ics data shows that we have increasing numbers of repeat 
visitors. Our aim is to continue to improve CiteAb and 
make it as valuable to researchers as possible. 

Availability and requirements 

The CiteAb database can be accessed at www.citeab. 
com. It is freely available for use by academics and non- 
academics without the need for login or registration. 
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